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Abstract. Lactic acid bacteria isolated by screening method from traditional food products of 
African countries were tested for their ability to produce bacteriocin an antimicrobial substances 
acting against other bacteria. Some of these bacteriocins allow the inhibition of Listeria 
monocytogenes, a food-bome pathogen responsible for human listeriosis.  
However, food ingredients caused an inefficient action of bacteriocins produced by several 
lactic acid bacteria against Listeria monocytogenes achieving the phenomenon of Listeria growth 
rebound in bacteriocin-supplemented food models. Recently, new starter cultures of lactic acid 
bacteria with an industrially important functionality are being developed. 
 The latter can contribute to inhibit the rebounding phenomenon of Listeria and offer one or 




In spite of the use of modern technologies in food production and the implementation 
of quality standards, food poisonings are the cause of 6.5 to 33 million human diseases and 
more than 9000 death/year in the world (Mead et al., 1999).  
Classical preservation methods, such as physical (high pressure, ionizing rays, 
pasteurization, sterilization, freezing, etc.), and chemical treatments nitrites, sulphites, etc.) 
often compromise the food quality. Agro-alimentary researchers and industrialists are 
increasingly constrained to reduce the use of chemical preservatives causing armful effects on 
human health. This fact encourages the search for other alternatives, in particular those based 
on the use of biological agents known for their safety.  
Accordingly, the use of bacterial strains as the protective cultures seems to be a 
promising way to promote new categories of food such as the “bio-products”, including 
natural compounds that may play preservative role. Lactic acid bacteria (LAB) are among the 
most well known and investigated producers of microbial antagonists. They are of particular 
interest in terms of the widespread occurrence of bacteriocins within the group and are also in 
wide use throughout the fermented dairy-, food-, and meat-processing industries.  
Their role in the preservation and flavor characteristics of foods has been well 
documented (Cleveland et al., 2001; Line et al., 2008). However, it has been reported that 
bacteriocins produced by several lactic acid bacteria exert a transitory bactericidal effect 
against L. monocytogenes, often followed by re-growth of Listeria cells in bacteriocin-
supplemented food models (Benkerroum, Daoudi, & Kamal, 2003; Bhatti, Veeramachaneni, 
& Shelef, 2004; Bouttefroy & Milliere, 2000). 
This growth rebound might be due to factors that severely limit growth of bacteriocin-
producing cells (e.g. restricted nutrient availability), to decreased bacteriocin action as a result 
of adsorption onto food particles, fats, and proteins, to the presence of a curing agent, to the 
emergence of bacteriocin-resistant cells, and/or to bacteriocin degradation by proteases of 
food and/or microbial origin (Schillinger, Kaya, & Lücke, 1991; Kouakou et al., 2008).  
To overcome this problem, introducing Plasmid-Mediated bacteriocin into a 
technological competent strain to produce more bacteriocins could be necessary. Elsewhere a 
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recent trend exists in the construction by electroporation of the new strains from wild-type 
strains plasmids isolated from traditional products. Several Lactobacillus species have been 
successfully transformed for this purpose by electroporation (e.g. Chassy & Flickinger 1987; 
Josson et al., 1989; Badii et al., 1989). 
 
Application of lactic bacteria in food  
 
Chemical food additives such as nitrite, sulphite, propionic acid, sorbic acid, and 
benzoic acid are commonly applied in food preservation technology (Smith, 1993). As an 
alternative, the antimicrobial activity displayed by LAB strains may help to combat microbial 
contamination (Holzapfel et al., 1995 and Lucke, 2000).  
LAB produces several natural antimicrobials, including organic acids (lactic acid, 
acetic acid, formic acid, phenyllactic acid, caproic acid), carbon dioxide, hydrogen peroxide, 
diacetyl, ethanol, bacteriocins, reuterin, and reutericyclin. Acetic acid, for instance, 
contributes to the aroma and prevents mould spoilage in sourdough (Messens & De Vuyst, 
2002). The in situ production of bacteriocins may increase the competitiveness of the 
producer strain in the food matrix and contribute to the prevention of food spoilage (Hugas et 
al., 1995, Ross et al., 2000 and Ruiz-Barba, 1994). For instance, bacteriocin-producing LAB 
can be used as an alternative to potassium nitrate to prevent late loss of cheese due to 
contamination by clostridia (Thomas et al., 2000). Several studies have indicated that LAB 
starter strains are able to produce their bacteriocins in food matrices and consequently display 
inhibitory activity towards sensitive food spoilage or pathogenic bacterial strains.  
The latter has been documented for fermented sausage (Callewaert et al., 2000, 
Foegeding et al., 1992 and Hugas et al., 1995), fermented vegetables and olives (Harris, 1998, 
Harris et al., 1992 and Ruiz-Barba, 1994), and dairy products (Benkerroum et al., 2002,  
Foulquie Moreno et al., 2003, McAuliffe et al., 1999, and Rodriguez et al., 1998).  
However, it has been reported that bacteriocins produced by several lactic acid 
bacteria exert a transitory bactericidal effect against L. monocytogenes, often followed by re-
growth of Listeria cells in bacteriocin-supplemented food models (Benkerroum, Daoudi, & 
Kamal, 2003; Bhatti, Veeramachaneni, & Shelef, 2004; Bouttefroy & Milliere, 2000). This 
growth rebound might be due to factors that severely limit growth of bacteriocin-producing 
cells (e.g. restricted nutrient availability), to decreased bacteriocin action as a result of 
adsorption onto food particles, fats, and proteins, to the presence of a curing agent, to the 
emergence of bacteriocin-resistant cells, and/or to bacteriocin degradation by proteases of 
food and/or microbial origin (Schillinger, Kaya, & Lücke, 1991; Kouakou et al., 2008).  
The desire to have more competitive strain to overcome this problem will be 
necessary. This will generate considerable interest in genetic transfer systems (Aukrust and 
Nes 1988; West and Warner 1985). Electroporation seems to be an efficient technique for 
transferring plasmid DNA isolated from certain bacteriocin producing strain into other 
technological competent lactic acid bacteria (LAB) strains (Berthier et al. 1996; Thompson 
and Collins 1996). However, the successful introduction of heterologous plasmid DNA into 
LAB is dependent on the strain (Bringel and Hubert 1990; Rixon and Warner 2003). For some 
bacteria, including some species of LAB, the failure to recover recombinants may be 
attributable to the possession of an active restriction-modification system by the host 
bacterium (van der Rest, Lange & Molenaar, 1999).The restriction-modification status of the 
host strain might, therefore, have a major influence on the non-recovery of recombinants 




Selection and construction of suitable strains 
 
Because of legislation reasons, the use of genetically modified organisms is forbidden 
(Grunert et al., 2000). Nevertheless, molecular biology offers immense perspectives for strain 
improvement. In particular introducing a free Plasmid-Mediated bacteriocin into a 
technological competent strain to produce more bacteriocins (Chassy & Flickinger 1987; 
Josson et al., 1989; Badii et al., 1989; Law, 2001). Also, bioinformatics and comparative 
genomics approaches can provide strategies that lead to an improved functionality of food-
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